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It is not clear how the clusters are syllabified. With the exception of a brief section in Tschenkeli (1958) , none of the Georgian grammars I consulted contains a systematic account of syllabification, and the six native speakers I had access to had mixed intuitions about the location of the syllable boundary in the case of long word-internal clusters.
Some of the word-initial clusters are formed at a prefix-root boundary, by the addition of inflectional prefixes, sometimes as a result of vowel syncope. Some examples containing pronominal prefixes are given in Vogt (1958) .
(3) t'eXv-a 'to break' v-t'eX 'I break it' gv-t'eZ 'you break us'
Vogt (1958) classifies obstruent clusters depending on two main factors: (i) the successive places of articulation of the members of the cluster and (ii) their laryngeal specification.
In terms of the first factor, clusters can be regressive, beginning with a phoneme with a front constriction, and followed by a phoneme whose constriction is further back (e.g. labial-coronal, coronal-dorsal, labialdorsal). Other clusters are non-regressive, back to front (e.g. dorsalcoronal, coronal-labial, dorsal-labial).
In terms of the second factor, clusters are 'homogeneous' and 'nonhomogeneous'. In homogeneous clusters, the laryngeal feature is constant across the cluster. All its members are either voiced, aspirated or ejective.
The acoustic study investigates the clusters which are homogeneous and regressive, and which are referred to as 'harmonic'. A complete list is given in (4). Similar timing differences may be expected for Georgian. If a segment with two simultaneous articulations is roughly as long as a single articulation segment, then harmonic clusters as complex segments are expected to be shorter than a sequence of two single segments. This prediction is more difficult to test for Georgian, since no minimal pairs exist which contrast harmonic clusters and consonant sequences containing the same segments.
The two predicted differences are schematised below:
complex segment:
closure burst sequence of two single segments:
closure burst closure burst
Figure I Predicted difference between harmonic cluster ([dg]) and sequence ([d]#[g]).
The remainder of this paper examines acoustic data, in search of evidence for the proposed representation of the harmonic clusters in (7). A decision must be made, therefore, between their representation as a sequence of two place features within one segment, as in (7a), and as a sequence of two segments with different place features, as in (7b).
An earlier phonetic study of Georgian ( The word list is given in (9) below. Stress in Georgian is reported to be weak, with no sharp differences in intensity (Vogt 1971 
probably ox' metsh xari var me-ts xari var 'I am an ox, too' I-too ox be
Each token was repeated three times. The tokens were written in Georgian orthography, and read in isolation.4 Fillers were inserted at the beginning and end of each block of ten words, and at the beginning and end of each page.
All six speakers recorded for this study, four male and two female, are bilingual native speakers of Georgian and Russian. They were instructed to read the phrases/sentences containing consonant sequences as if they were one word and without changes in intonation, in order to control for possible effects of word boundary. The recordings were made on a portable Marantz tape recorder, with an AKG microphone, model D310.
The tokens were digitised on a SPARC station LX, at a sampling rate of 11 kHz, and processed by the Entropic ESPS/Waves + software package. The frequency of the occurrence of a release burst was reported, based on waveforms and wideband spectrograms. Although this information is sufficient to answer the question raised in the study, I also investigated possible duration differences between harmonic clusters and consonant sequences. These results, however, are not entirely reliable, ioo00 
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[dat*khma], containing a word-medial aspirated cluster. In all of these tokens, the [t] burst is followed only by a portion of aspiration, and in one case, glottalisation. The cues of the velar stop are, however, preserved in the formant transitions into the following bilabial nasal. They are visible throughout the aspiration portion. In Table II [Table II In Fig. 6 Figure 8 Two distinct release bursts are present in the ejective cluster [t'k'], both word-initially (Fig. 8) and word-medially (Fig. 9) .
Thus, contrary to previous claims and predictions based on these claims, the figures clearly show the presence of two release bursts in 136 Ioana Chitoran the voiced clusters, one for each stop, of two aspirated release bursts in the aspirated clusters, and of two glottalised release bursts in the ejective clusters. The waveforms and spectrograms of these clusters show a clear sequence closurel-burstl-closure2-burst2, which contradicts the characterisation of harmonic clusters as having simultaneous closures and only one release. Both stops are released, and for the aspirated series both are aspirated.
The issue of the presence vs. absence of a release burst in English is addressed by Henderson & Repp (1982) . The oscillograms based on their recordings contradict the commonly held view that in a sequence of two stops the first one has no release. Henderson & Repp find clear release bursts for both stops in word-internal sequences (cactus, pigpen) and in word-final ones (act, sobbed), thus contradicting an observation by Anderson (1974) that English stops lack a release when followed by another obstruent. Henderson & Repp find that release bursts in English words are most common when the second stop is a velar. In an alveolar-velar sequence both stops are released, explained by the fact that the same articulator is involved (the tongue). The first closure must be released before the second one can be formed. At the same time, the results of a perception experiment reveal that the burst is so weak that it is not heard. The authors therefore conclude that 'unreleased' is an auditory concept, but that a burst is acoustically and articulatorily present. Kim & Jongman (1996) find that Korean coda stops are released, contrary to traditional descriptions of the language, which claimed that stops are not released in word-final or word-medial codas. For monosyllabic CVC words the authors found that a root-final [t] followed by a suffix-initial [k] was released 83 % of the time. Similarly, in Georgian the release bursts of the first stop are reported to be inaudible, but they are clearly produced. More information can be obtained from a perception experiment, testing whether the presence of the Cl release is indeed a crucial perceptual cue for the first stop of the cluster.
If coronal-dorsal and labial-dorsal clusters such as [dg tk bg pk] were complex segments, they would be similar to clicks. According to Maddieson (1990) , the former are not attested as complex segments. Maddieson & Ladefoged (1989) and Ladefoged & Maddieson (1996) claim that the only attested segments with simultaneous coronal and dorsal closures are clicks. These are, however, velaric ingressive sounds. In a pulmonic egressive airstream mechanism, a coronal and a velar closure cannot be formed simultaneously. In the case of [pk tk bg dg], any front closure, whether labial or coronal, must be released before the velar closure can be formed. The two closures cannot be simultaneous, with only one release. We are dealing then with a sequence of two stops.
A case where apparent complex consonants are found to be sequences of segments is that of Shona (Maddieson 1990 ). Shona has a velarisation rule by which a glide following a non-velar consonant becomes a velar consonant. The rule is illustrated below:
